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INTRODUCTION
Arsenic exists in natural waters both in inorganic
and organic forms. The inorganic form of arsenic
is more toxic compared to its organic form.
Inorganic arsenic is the predominant form in
contaminated groundwater. Arsenic exists in
two,oxidation states: arsenite, As (III) and arsenate,
As (V) (Pokhrel and Viraraghavan, 2006). It is
introduced in the aqueous system through
geochemical reactions industrial waste discharge
or even agricultural use of arsenical pesticides
(Loukidou et al., 2003). The presence of arsenic
in groundwater has been a major public health
concern in many countries such as Bangladesh,
India, China, Kurdistan of Iran, Argentina, Canada
and USA (ATSDR, 2002 and WHO, 2001). The
problem of arsenic contamination in groundwater
poses is a serious threat in these areas because
groundwater is the main source of drinking water
(Pal et al., 2002). Long-term exposures to arsenic
levels can result in permanent and severe damage
to human health. Arsenic toxicity causes skin
lesions, damage mucous membranes, digestive,
respiratory, circulatory and nervous system
(Murugesan et al., 2006). According to the
European Commission as well as to the US
Environmental Protection Agency, the acceptable
value of As in drinking water is limited to10 µg/L
from an earlier value of 50 µg/L (Loukidou et al.,
2003). Removal of arsenic from contaminated
water to satisfy the drinking water standard has
been a challenge for water authorities. Iron oxides
have been reported to be effective for metal ion
removal. Iron oxide-coated sand was used in many
studies for arsenic removal (Pokhrel and
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ABSTRACT 
Arsenic contamination in water poses a serious threat on human health. The tea fungus known as 
Kombucha is a waste produced during black tea fermentation. The objective of this study was to examine
the main aspect of a possible strategy for the removal of arsenates employing tea fungal biomass. The 
pretreatment of biomass with FeCl3 was found to improve the biosorption efficiency. Arsenics uptake was 
found to be rapid for all concentrations and reached to 79% of equilibrium capacity of biosorption in 20
min and reached equilibrium in 90 min. The pseudo second-order and first-order models described the 
biosorption kinetics of As (V) with good correlation coefficient (R
2>0.93) and better than the other 
equations. The data obtained from the experiment of biosorption isotherm were analyzed using the 
Freundlich and Langmuir isotherm models. The equation described the isotherm of As (V) biosorption with
relatively high correlation coefficient (R
2>0.93). According to the Langmuir model, the maximum uptake 
capacities (qm) of tea fungal biomass for As (V) were obtained 3.98×10
-3 mmol/gr. The effect of Na
+, K
+, 
Mg
+2 and Ca
+2 on equilibrium capacities of As was not significant. The variation of sorption efficiency with
pH showed that optimum biosorption takes place in the pH ranges of 6 to 8. Promising results were 
obtained in laboratory experiments and effective As (V) removals were observed. 
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￿￿￿￿￿￿￿￿￿￿&￿￿￿￿￿.￿￿￿￿￿￿￿￿￿￿￿￿0￿￿￿￿￿￿￿￿￿￿￿￿#￿￿￿%￿
￿￿￿￿￿&￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿’￿8￿.￿￿￿￿￿ ￿￿￿￿￿￿￿￿
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￿￿￿￿￿￿￿￿￿￿￿￿"￿￿)+*￿#￿￿#￿￿￿￿￿￿￿￿￿￿￿$￿￿￿-￿￿￿￿#￿￿￿￿￿￿￿
$￿￿￿￿￿￿￿￿￿￿￿%￿￿￿￿￿￿￿#￿￿#￿￿￿￿￿￿￿￿￿￿$￿￿￿￿.￿￿￿￿￿
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￿￿￿￿ ￿￿￿%￿￿￿’￿"￿￿￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿￿.￿￿￿￿￿￿
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￿￿￿￿￿￿￿￿￿#￿￿￿￿￿￿￿￿￿￿￿&￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿&&￿#￿￿￿’￿￿￿￿
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￿￿
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￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
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￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿!￿￿"#$￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
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￿￿￿￿￿￿￿￿￿￿)￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿!￿￿￿￿￿￿￿￿￿￿￿ ￿’￿￿￿￿￿￿
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2￿￿￿￿￿￿￿￿￿ ￿%,,%$￿￿3￿￿￿￿￿￿4￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
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￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿.￿￿￿￿￿￿56￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
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